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Public health informatics is an applied discipline that brings 
methods, knowledge, and theories from both computer 
science and information science to support population health 
and well-being.1 Whereas eHealth facilitates the delivery of 
health care via information and communications 
technologies,2 public health informatics supports prevention 
of disease as well as maintenance of well-being among 
populations using a variety of information and 
communications technologies. The two fields complement 
one another, and they often intersect and overlap, especially 
in nations where both functions are facilitated by the Ministry 
of Health. 
This publication represents lecture notes from a series of 
seminars delivered as part of DigiHealth Day – 2020 at the 
Deggendorf Institute of Technology European Campus 
Rottal Inn Campus. The notes are designed to help the reader 
understand the scope of the applied field of public health 
informatics and how the field contributes to the broader field 
of eHealth. First, the article reviews key terms and 
definitions. Then it explores key information systems used in 
public health practice. Finally, the article considers where the 























Public health is “the science and art of preventing disease, 
prolonging life and promoting health through the organised 
efforts of society, organisations, public and private 
communities, and individuals.”3 Public health focuses on the 
health and well-being of populations—collections of 
individuals who reside in communities. Multiple disciplines 
exist within the field of public health, including 
epidemiology, biostatistics, social and behavioural science, 
health policy and management, global health, and 
environmental health science. 
Governmental public health organisations exist at federal, 
state, and local levels. Whereas federal agencies often 
coordinate responses to disease outbreaks like the COVID-
19 pandemic, state and local agencies are often on the front 
lines of addressing everyday health challenges such as 
diabetes, obesity, influenza, and dementia. Public health 
agencies typically focus on 10 essential services to support 
the health and well-being of populations in their jurisdiction. 
The 10 essential services of public health4 include: 
1. Monitor health status to identify and solve community 
health problems 
2. Diagnose and investigate health problems and health 
hazards in the community 
Abstract 
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3. Inform, educate, and empower people about health 
issues 
4. Mobilise community partnerships and action to identify 
and solve health problems 
5. Develop policies and plans that support individual and 
community health efforts 
6. Enforce laws and regulations that protect health and 
ensure safety 
7. Link people to needed personal health services and 
assure the provision of health care when otherwise 
unavailable 
8. Assure competent public and personal health care 
workforce 
9. Evaluate effectiveness, accessibility, and quality of 
personal and population-based health services 
10. Research for new insights and innovative solutions to 
health problems 
Public Health Informatics 
Public health informatics as a field aims to support the 
business of public health, which is to improve the health and 
well-being of populations. Information and communications 
technologies (ICT) can be deployed to collect, store, manage, 
analyse, use, and exchange data and information by public 
health organisations.1 Ideally the data and information 
managed and used by public health organisations can be used 
to establish policy or implement programs that improve 
population health outcomes. 
The work that occurs in public health informatics has 
many natural relationships with the work performed by 
health systems as well as that of eHealth. The intersection of 
public health informatics with eHealth and health systems is 
depicted in Figure 1. A primary area of overlap is 
immunizations. Health systems desire for populations to be 
immunized to prevent disease spread. Public health 
informaticians developed and work to expand the capabilities 
of immunization information systems to track the delivery of 
vaccines. eHealth  systems  include those  used in clinics and 
 
Figure 1. Venn diagram depicting the overlap between 
public health informatics, health systems, and eHealth. 
hospitals that record the delivery of immunizations or order 
vaccinations from pharmacy systems. Decision support 
systems apply equally to public health informatics and 
eHealth systems, which guide decisions made by clinicians 
or epidemiologists who seek to measure the proportion of the 
population vaccinated against a disease like polio, rubella, or 
influenza. 
Competencies and Training in Public Health Informatics 
The Applied Public Health Informatics Competency Model, 
developed by the Public Health Informatics Institute (PHII) 
in Atlanta, Georgia, is a framework for the knowledge and 
skills needed for discipline. The framework includes broad 
categories of informatics principles and strategic thinking; 
informatics standards and interoperability; project 
management; knowledge of infrastructure, including 
hardware, software, and networks; effective communication; 
evaluation of workflows and technology; data analysis, 
visualisation, and reporting; and policy and regulations. 
Combined with core competencies in public health, including 
epidemiology, biostatistics and social determinants, public 
health informaticians contribute both to data management, 
information systems operations, and leveraging information 
systems to support the core functions in public health 
organisations. 
Informatics is recognised as a core competency for MPH 
students as defined by the Council on Education in Public 
Health.5 More recently, the Council for State and Territorial 
Epidemiologists (CSTE) identified informatics as a top 
training priority to support achievement of public health 
department capacity needs.6 
There exist a variety of training options in public health 
informatics. A recent analysis by Joshi7 revealed there are 
now more than a dozen graduate level programs in PHI. In 
addition to graduate programs, PHI courses are now regularly 
taught to public health students at undergraduate and 
graduate levels in schools of public health.8 
Information Systems Used in Public Health 
There are dozens of information systems used in public 
health. Public health clinics, sometimes referred to as “free” 
clinics, use electronic health record (EHR) and other forms 
of eHealth systems. Yet there are many different specialised 
systems used mainly by public health for collecting, storing, 
managing, analysing, and sharing data relevant for 
populations. These systems include, but are not limited to, 
the following: 
 Specialised disease registries; 
 Electronic laboratory reporting (ELR) systems; 
 Syndromic surveillance systems; 
 Immunization information systems (IIS); and  
 Population health dashboards. 
Specialised Disease Registries 
Public health organisations routinely capture information on 
specific, high-priority populations. For example, most public 
health agencies collect data on genetic disorders diagnosed 
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blood draw). Staff at the hospital collect the sample from the 
newborn baby, and the blood is analysed by a laboratory. 
Results are reported back to the hospital EHR system, and 
often simultaneously reported to a public health agency. The 
data are maintained to allow public health to monitor rates of 
genetic disorders in the population, such as the percentage of 
babies born with sickle cell disease, a set of inherited red 
blood cell disorders. Public health organisations collectively 
refer to these datasets as registries, such as the ‘newborn 
registry’. A registry is formally defined as an organised 
system that uses observational study methods to collect 
uniform data to evaluate specified outcomes for a population 
defined by a particular disease, condition, or exposure, and 
that serves one or more predetermined scientific, clinical, or 
policy purposes.9 
Another example of a public health registry is a 
comprehensive registry for sexually transmitted infections 
(STIs).10 Public health agencies typically receive information 
from providers and laboratories when an individual tests 
positive for an STI (e.g., chlamydia, syphilis, HIV). Using an 
STI registry developed by the Regenstrief Institute, 
researchers found that STI clinics were more likely to test 
men and outpatient practices more likely to test women.11 Yet 
they also discovered that emergency departments 
increasingly test a larger proportion of the population and 
document greater morbidity. This suggested that public 
health agencies might wish to partner with emergency 
settings to address rising rates of STIs in the community. 
Researchers further leveraged the STI registry to examine the 
validity of using ICD-10 codes to document STI cases12 and 
syphilis testing rates among women with a stillbirth 
delivery.13 
Electronic Laboratory Reporting (ELR) 
Every nation contains laws that require health care providers 
and/or laboratories to report new cases of diseases such as 
tuberculosis, malaria, chlamydia, and HIV, to public health. 
These diseases are collectively referred to as notifiable or 
communicable diseases, because they are spread rapidly 
from person to person. While the specific diseases to be 
reported vary by nation, most necessitate reporting by a 
laboratory and/or physician who ordered the laboratory test 
for the disease. Public health agencies use these data to 
monitor the prevalence of disease as well as reduce the 
potential for disease spread through investigation and follow 
up with the individuals who are diagnosed.14 
The process of reporting data on notifiable diseases from 
laboratories to public health agencies is referred to as 
electronic laboratory reporting (ELR). The process of ELR is 
an excellent example of health information exchange (HIE), 
an eHealth technique in which syntactic and semantic 
standards are used to facilitate interoperability between two 
information systems.15 In this case, it is the laboratory 
information system exchanging data with a public health 
information system referred to as a case management system. 
The case management system stores data on patients 
diagnosed with a communicable disease. Public health 
workers can then add additional details to each case in the 
system, such as the person’s health history as well as 
potential methods by which they came to be infected. 
Syndromic Surveillance Systems 
Syndromic surveillance examines electronic pre-diagnostic 
and diagnostic health-related data to detect, characterise, and 
monitor events of potential public health importance.16 A 
common data source for syndromic surveillance is the 
emergency department (ED), and primary data elements of 
interest include chief complaint (brief reason for visiting the 
emergency department, ideally in the patient’s own words) 
and diagnosis codes (e.g., ICD-10-CM, SNOMED-CT®). 
These data elements are used to group ED visits into 
syndromes for a given time period (e.g., daily, weekly) to 
detect statistically significant clusters in a given geographic 
area within a given time frame, or to monitor trends. 
The term ‘syndrome’ implies the use of signs and 
symptoms to identify disease and other events of public 
health significance. However, as diagnostic coding practices 
improve and interoperability improves, it is becoming 
increasingly possible to use greater detail provided by ICD-
10-CM codes entered into EHR systems. 
The National Syndromic Surveillance Program (NSSP) 
promotes and advances development of a national strategy 
for the timely exchange, analysis and visualisation of 
syndromic data.17 Syndromic data are used to improve 
nationwide situational awareness and enhance 
responsiveness to hazardous events and disease outbreaks. 
NSSP functions through collaboration with local, state, and 
federal public health agencies; federal agencies including the 
U.S. Department of Defense and the U.S. Department of 
Veterans Affairs; public health partner organisations; and 
hospitals and health professionals. 
Although originally focused on detection of bioterrorism 
events, i.e., those in which a terrorist unleashes a biological 
weapon onto a civilian population, syndromic surveillance is 
not used broadly by local and state health departments. For 
example, these systems are used to detect cold weather events 
like carbon monoxide poisonings,18 influenza,19,20 and heat 
related illnesses like heat exhaustion.21,22 Today syndromic 
surveillance systems play a key role in monitoring many 
syndromes, including emerging diseases. In 2020, syndromic 
surveillance systems were adapted to monitor for the 
emerging SARS-CoV-2 virus, otherwise known as 
coronavirus disease 2019 (COVID-19). The NSSP developed 
an initial COVID-like illness syndrome, which has been 
implemented in jurisdictions across the U.S. 
Immunization Information Systems (IIS) 
An immunization information system (IIS), also referred to 
as an electronic immunization registry (EIR), is an 
information system that facilitates the monitoring of 
individual immunization schedules and the storage of 
individual vaccination histories, and, consequently, helps 
enhance the performance of immunization programs, in 
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terms of both coverage and efficiency.23,24 These systems are 
also sometimes referred to as vaccine registries. The systems 
capture details on individuals, and then collectively these 
records are analysed at the population level. Public health 
agencies use them to examine, for instance, the proportion of 
children in a city vaccinated against a given disease. These 
systems can also check the immunization status for an 
individual child, providing clinical decision support for a 
clinic that delivers care to the child. 
Immunization information systems are deployed across 
much of the United States25 as well as most countries around 
the world. Even developing nations, such as Tanzania and 
Zambia, have implemented IIS infrastructures that enable 
analysis of vaccination coverage as well as inventory 
management of immunizations.24 A project in Indiana, USA 
leveraged the state public health agency’s IIS to facilitate a 
clinical decision support project aimed at improving 
vaccination rates among adolescents against the human 
papillomavirus.26-29 
Population Health Dashboards 
Visual analytics is a branch of informatics and data science 
that illustrates data in a meaningful way which connects with 
the user. Many hospitals and health systems deploy 
dashboards to convey timely data and information on 
operations to clinical leaders as well as administrators. 
Historically public health agencies have not employed 
dashboards to monitor population data. However, that is 
rapidly changing. 
The COVID-19 pandemic now has public health 
organisations awash in visual analytics. One of the most 

























demic is the COVID-19 Dashboard by the Center for 
Systems Science and Engineering at Johns Hopkins 
University.30 The dashboard is a website that routinely 
updates with new data and information collated from many 
data sources across the globe. The tool presents information 
useful to individuals tracking where the disease is currently 
and where it might be headed next. The dashboard further 
tracks mortality from COVID-19 and estimates the 
proportion of individuals who have recovered from the virus.  
Many public health agencies now have their own 
dashboard for COVID-19. Each agency publicly posts 
information about new cases in its jurisdiction along with 
mortality data and trends. The dashboards are sought out by 
news media as well as the public to learn about what is 
happening in their community or nation. The pandemic 
highlighted the need for such rapid deployment of 
information tools in the wake of an epidemic; something 
public health has not always been able to do in the past. 
Fortunately, with the advent of eHealth, public health 
agencies can quickly amass the data needed to populate a 
dashboard. 
An example is the dashboard hosted by the Regenstrief 
Institute, in coordination with the Indiana State Department 
of Health, which depicts hospitalisation data along with 
comorbidities and lengths of stay for individuals impacted by 
COVID-19.31 A screenshot of the dashboard is presented in 
Figure 2. At a glance, visitors to the website can quickly 
ascertain the rate of hospitalisations among those infected 
with the SARS-CoV-2 virus. Furthermore, users can 
determine the rate of recovery from COVID-19, which is 

























Figure 2 – Screenshot of the Regenstrief Institute dashboard for COVID-19. 
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suggesting that approximate 1-in-6 individuals hospitalised 
from COVID-19 does not survive. Although the dashboard 
appears very much in sync with health care delivery and 
therefore illustrates eHealth, the purpose and use of the 
dashboard is to address a population health crisis by a 
collaborative team of organisations that span health care 
delivery and public health. More dashboards like this one are 
needed to not only bring together clinical and public health 
organisations but also to inform the public about pressing 
population health crises. 
New Directions for Public Health Informatics 
Despite many advances since the turn of this century, public 
health informatics continues to evolve for the future. There 
are a number of challenges to address and innovations needed 
to meet the needs of public health in 2020 and beyond.32 This 
section of the paper outlines the challenges and innovations 
for informatics and eHealth researchers to address going 
forward. 
The Public Health 3.0 Framework 
In the recent past, the U.S. Department of Health and Human 
Services proposed a new framework for delivering public 
health in America, dubbed ‘Public Health 3.0’.33 The 
framework urges evolution of the public health system with 
respect to its infrastructure34 and collaborations needed to 
achieve a vision where health is incorporated into all aspects 
of society (e.g., health in all policies).35,36 Achieving the 
vision set forth for public health will require additional 
investment in informatics, including technical infrastructure 
as well as workforce. 
Although health care policy in the U.S. and eHealth 
strategies in other nations have influenced the adoption of 
EHR systems in medicine,37 many public health agencies 
continue to rely on outdated technology and lack connectivity 
to providers. For example, local public health departments 
often utilise fax (facsimile) machines to receive reports of 
notifiable diseases from providers.38,39 Transitioning to 
Public Health 3.0 requires investment in cloud-based 
infrastructures40,41 as well as new, interoperable interfaces 
between medicine, public health, and social service 
agencies.15,42 When fully connected, public health will have 
bi-directional capabilities to receive and send information 
with partners who can ensure equitable health services for all 
populations. Furthermore, broader connectivity and use of 
analytics will enable intelligent epidemiology by public 
health agencies.43-45 
In addition to its infrastructure, public health needs 
upgrades to its workforce. In a recent survey of the public 
health workforce in America, the Association of State and 
Territorial Health Officers (ASTHO) found that few health 
departments employ informaticians.46 Public Health 3.0 
demands we train more public health informatics workers to 
lead the transformation of the public health system.47,48 Given 
the rise in public health informatics educational programs, 
there is hope for the future. Yet agencies will also need to 
invest in training opportunities for existing public health 
staff. 
Infodemiology and Social Media Tools 
Infodemiology involves the use of Internet-based tools, 
including social media applications and online news sites, to 
capture data on health-related symptoms, risks and exposures 
directly from consumers prior to when individuals present for 
care.49,50 For example, a recent study explored the use of Web 
search behaviors to detect potential clusters of COVID-19.51 
While some studies show a correlation between Internet-
based searches or social media posts and future rates of 
disease in a specific geographic location, infodemiology 
tools have yet to become part of routine public health 
practice. Correlations are many times weak, and there are few 
robust predictive models that could be translated into an early 
warning system for emerging infections. Going forward, 
eHealth researchers should work to refine the methods and 
develop models that better predict future disease trends so 
that these tools can become part of the public health 
informatics toolbox. 
Open Data Movement 
Over the past decade, governments around the world have 
systematically moved towards open data repositories that 
bring transparency and liberate data to be used by all citizens. 
In the U.S., the website data.gov was created following the 
2009 Memorandum on Transparency and Open Government 
from President Obama, and many states like New York have 
launched their own version of an online repository of datasets 
created by public agencies.52 These sites provide citizens as 
well as researchers access to timely data on individuals who 
receive public health insurance, trends in disease rates, and 
the performance of hospitals with respect to standardised 
quality metrics. 
Although datasets are increasingly available, many are 
not readily usable for analysis. Some of them are simply PDF 
reports involving scanned tables or charts, and some of them 
do not have any metadata that can help analysts interpret their 
meaning.53 Going forward, public health informatics should 
lead the charge in establishing better methods for publishing 
data in open and transparent ways. For example, 
informaticians should advocate for the use of application 
programming interfaces (APIs) that better enable reuse of 
data as opposed to static documents on a portal.54 
Furthermore, informaticians should help curate better 
datasets along with metadata that can enable broad reuse of 
health-related datasets for research as well as development of 
public health interventions and policies. There is hope given 
the recent creation of popular COVID-19 datasets like those 
hosted at Johns Hopkins University and the New York 
Times. Several APIs for COVID-19 were developed quickly 
and now provide timely data on trends in disease spread as 
well as mortality to hundreds of websites, epidemiologists, 
and researchers. Access to these data no doubt is helping to 
spur collaboration towards mitigation of disease spread and 
the development of a vaccine. Imagine what we could do to 
address diabetes, obesity, and HIV if data on those health 
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Recent epidemics and pandemics like COVID-19, Ebola, and 
H1N1 have provided informatics an opportunity to showcase 
how the methods and applications from the broader eHealth 
field can be applied to solve challenges in public health. 
There are numerous information systems in use each day to 
help public health agencies prevent and mitigate disease 
spread. Yet there are many challenges that, if addressed, 
would further strengthen the public health infrastructure and 
help governments be prepared for the next emerging disease. 
Research and workforce development in public health 
informatics are needed to prepare for the future while 






Brian E. Dixon,  
Regenstrief Institute  
1101 W 10th St, RF 336  
Indianapolis  






1. Magnuson JA, Dixon BE. Public Health Informatics: 
An Introduction. In: Magnuson JA, Dixon BE, editors. 
Public Health Informatics and Information Systems. 
Cham: Springer International Publishing; 2020. p. 3-
16. 
2. Global diffusion of eHealth: making universal health 
coverage achievable. Report of the third global survey 
on eHealth. Geneva: World Health Organization; 
2016. 
3. Centers for Disease Control and Prevention US. 
Introduction to Public Health Atlanta, GA: CDC 
(2018). Available at: 
https://www.cdc.gov/publichealth101/public-
health.html accessed on 1 May 2020. 
4. Centers for Disease Control and Prevention US. The 
Public Health System & the 10 Essential Public Health 
Services Atlanta, GA: CDC; 1994 [updated Jun 26, 
2018]. Available at: 
https://www.cdc.gov/publichealthgateway/publichealt
hservices/essentialhealthservices.html accessed on 1 
May 2020. 
5. Wholey DR, LaVenture M, Rajamani S, et al 
Developing workforce capacity in public health 
informatics: core competencies and curriculum design. 
Front Public Health 2018;6:124. DOI: 
10.3389/fpubh.2018.00124. 
6. Arrazola J, Israel MN, Binkin N. Applied 
epidemiology workforce growth and capacity 
challenges: the council of state and territorial 
epidemiologists 2017 Epidemiology Capacity 
Assessment. Public Health Rep 2019;134(4):379-385. 
DOI: 10.1177/0033354919849887. 
7. Joshi A. Population Health Informatics Workforce, 
Competencies, and Training Programs. In: Joshi A, 
Thorpe L, Waldron L, editors. Population Health 
Informatics: Driving Evidence-Based Solutions into 
Practice. Burlington, Massachusetts: Jones and Bartlett 
Learning; 2017:31-62. 
8. Schwartz DG, McGrath SP, Monsen KA, Dixon BE. 
current approaches and trends in graduate public 
health informatics education in the united states: four 
case studies from the field. Online J Public Health 
Inform. 2020;12(1):e7. DOI: 
10.5210/ojphi.v12i1.10703. 
9. Registries for Evaluating Patient Outcomes: A User's 
Guide Rockville (MD): Agency for Healthcare 
Research and Quality (US); 2014 [updated 2019 Jul 
22]. 3rd edition: Available at: 
https://www.ncbi.nlm.nih.gov/books/NBK208643/ 
accessed on 22 July 2019. 
10. Dixon BE, Tao G, Wang J, et al. An integrated 
surveillance system to examine testing, services, and 
outcomes for sexually transmitted diseases. Stud 
Health Technol Inform 2017;245:361-365. DOI: 
10.3233/978-1-61499-830-3-361  
11. Batteiger TA, Dixon BE, Wang J, et al. Where Do 
People Go for Gonorrhea and Chlamydia Tests: A 
Cross-Sectional View of the Central Indiana 
Population, 2003-2014. Sexually transmitted diseases. 
2019;46(2):132-136. DOI: 
10.1097/OLQ.0000000000000928. 
12. Ho YA, Rahurkar S, Tao G, et al. Validation of ICD-
10-CM Codes for Identifying Cases of Chlamydia and 
Gonorrhea. Sexually transmitted diseases. 2020. DOI: 
10.1097/olq.0000000000001257. 
13. Ho YA, Allen K, Tao G, et al. Provider adherence to 
syphilis testing guidelines among stillbirth cases. Sex 
Transm Dis 2020;47(10):686-690. DOI: 
10.1097/olq.0000000000001230. 
14. Vogt RL. Laboratory reporting and disease 
surveillance. J Public Health Manag Pract 
1996;2(4):28-30. DOI: 10.1097/00124784-199623000-
00008 
15. Dixon BE, Rahurkar S, Apathy NC. Interoperability 
and Health Information Exchange for Public Health. 
In: Magnuson JA, Dixon BE, editors. Public Health 
Informatics and Information Systems. 3 ed. 
Switzerland AG: Springer Nature; 2020. 
16. Coletta MA, Ising A. Syndromic Surveillance: A 
 
                                                                                                    
JOURNAL OF THE INTERNATIONAL SOCIETY FOR TELEMEDICINE AND EHEALTH                               
          
Dixon BE. J Int Soc Telemed eHealth 2020;8:e14  7 
Practical Application of Informatics. In: Magnuson 
JA, Dixon BE, editors. Public Health Informatics and 
Information Systems. Cham: Springer International 
Publishing; 2020:269-285. 
17. Centers for Disease Control and Prevention. (2020). 
National Syndromic Surveillance Program (NSSP) 
Atlanta: Department of Health & Human Services, US. 
Available at: https://www.cdc.gov/nssp/index.html 
accessed on 1 September 2020. 
18. Hughes HE, Morbey R, Hughes TC, et al. Using an 
Emergency Department Syndromic Surveillance 
System to investigate the impact of extreme cold 
weather events. Public Health 2014;128(7):628-635. 
DOI: 10.1016/j.puhe.2014.05.007. 
19. Rosenkotter N, Ziemann A, Riesgo LG, et al. Validity 
and timeliness of syndromic influenza surveillance 
during the autumn/winter wave of A (H1N1) influenza 
2009: results of emergency medical dispatch, 
ambulance and emergency department data from three 
European regions. BMC Public Health 2013;13:905. 
DOI: 10.1186/1471-2458-13-905. 
20. Hiller KM, Stoneking L, Min A, Rhodes SM. 
Syndromic surveillance for influenza in the emergency 
department-A systematic review. PloS one 
2013;8(9):e73832. 
DOI:10.1371/journal.pone.0073832. 
21. Smith GE, Elliot AJ, Lake I, et al. Syndromic 
surveillance: two decades experience of sustainable 
systems - its people not just data! Epidemiol Infect 
2019;147:e101. DOI: 10.1017/s0950268819000074. 
22. Elliot AJ, Bone A, Morbey R, et al. Using real-time 
syndromic surveillance to assess the health impact of 
the 2013 heatwave in England. Environmental 
research. 2014;135:31-6. DOI: 
10.1016/j.envres.2014.08.031. 
23. Pan American Health Organization. (2017). Electronic 
Immunization Registry: Practical Considerations for  
Planning, Development, Implementation, and 
Evaluation. Available at: 
http://iris.paho.org/xmlui/bitstream/handle/123456789/
34865/9789275119532_eng.pdf?sequence=5&isAllow
ed=y accessed on 10 November 2019. 
24. Ekhaguere OA, Kareiva C, Werner L, Dixon BE. 
Improving Immunization Through Informatics: 
Perspectives from the BID Initiative Partnership with 
Tanzania and Zambia. In: Magnuson JA, Dixon BE, 
editors. Public Health Informatics and Information 
Systems. Cham: Springer International Publishing; 
2020:481-496. 
25. Centers for Disease Control and Prevention. Progress 
in immunization information systems--United States, 
2011. MMWR Morb Mortal Wkly Rep. 2013;62(3):48-
51. PMID: 23344697 
26. Dixon BE, Zimet GD, Xiao S, et al. An educational 
intervention to improve HPV vaccination: a cluster 
randomized trial. Pediatrics 2019;143(1):e20181457. 
DOI: 10.1542/peds.2018-1457. 
27. Wilkinson TA, Dixon BE, Xiao S, et al. Physician 
clinical decision support system prompts and 
administration of subsequent doses of HPV vaccine: A 
randomized clinical trial. Vaccine 2019:100018. DOI: 
10.1016/j.vaccine.2019.05.004. 
28. Zimet G, Dixon BE, Xiao S, et al. Simple and 
elaborated clinician reminder prompts for human 
papillomavirus vaccination: a randomized clinical 
trial. Acad Pediatr 2018;18(2, Supplement):S66-S71. 
DOI: 10.1016/j.acap.2017.11.002. 
29. Dixon BE, Kasting ML, Wilson S, et al. Health care 
providers’ perceptions of use and influence of clinical 
decision support reminders: qualitative study 
following a randomized trial to improve HPV 
vaccination rates. BMC Med Inform Decis Mak 
2017;17(1):119. DOI: 10.1186/s12911-017-0521-6. 
30. Center for Systems Science and Engineering. COVID-
19 Dashboard Baltimore: Johns Hopkins University. 
(2020). Available at: 
https://gisanddata.maps.arcgis.com/apps/opsdashboard
/index.html#/bda7594740fd40299423467b48e9ecf6 
accessed on 19 July 2020. 
31. Regenstrief Institute. Regenstrief COVID-19 
Dashboard Indianapolis: Regenstrief Institute, Inc. 
(2020). Available at: 
https://www.regenstrief.org/covid-dashboard/ accessed 
on 10 June 2020. 
32. Magnuson JA, Dixon BE. Public Health Informatics: 
The Path Forward. In: Magnuson JA, Dixon BE, 
editors. Public Health Informatics and Information 
Systems. Cham: Springer International Publishing; 
2020:497-509. 
33. DeSalvo KB, O'Carroll PW, Koo D, Auerbach JM, 
Monroe JA. Public Health 3.0: Time for an Upgrade. 
Am J Public Health 2016;106(4):621-622. DOI: 
10.2105/AJPH.2016.303063. 
34. Dixon BE, Grannis SJ. Information Infrastructure to 
Support Public Health. In: Magnuson JA, Dixon BE, 
editors. Public Health Informatics and Information 
Systems. Health Informatics. 3rd ed. Switzerland AG: 
Springer Nature; 2020:85-104. 
35. Leeuw Ed. Engagement of Sectors Other than Health 
in Integrated Health Governance, Policy, and Action. 
Annual Review of Public Health. 2017;38(1):329-349. 
DOI: 10.1146/annurev-publhealth-031816-044309. 
36. Wernham A, Teutsch SM. Health in all policies for big 
cities. J Public Health Manag Pract 2015;21 Suppl 
1(Suppl 1):S56-S65. DOI: 
10.1097/PHH.0000000000000130. 
37. Adler-Milstein J, Jha AK. HITECH Act drove large 
gains in hospital electronic health record adoption. 
Health Aff (Millwood) 2017;36(8):1416-1422. DOI: 
10.1377/hlthaff.2016.1651. 
 
                                                                                                    
JOURNAL OF THE INTERNATIONAL SOCIETY FOR TELEMEDICINE AND EHEALTH                               
          
Dixon BE. J Int Soc Telemed eHealth 2020;8:e14  8 
38. Dixon BE, Zhang Z, Arno JN, et al. Improving 
notifiable disease case reporting through electronic 
information exchange-facilitated decision support: a 
controlled before-and-after trial. Public Health Rep 
2020;135(3):401-410. DOI: 
10.1177/0033354920914318. 
39. Dixon BE, Zhang Z, Lai PTS, et al. Completeness and 
timeliness of notifiable disease reporting: a 
comparison of laboratory and provider reports 
submitted to a large county health department. BMC 
Med Inform Decis Mak 2017;17(1):87. DOI: 
10.1186/s12911-017-0491-8. 
40. Davidson AJ. Local and Regional Public Health 
Informatics. In: Magnuson JA, Dixon BE, editors. 
Public Health Informatics and Information Systems. 
Cham: Springer International Publishing; 2020. p. 
369-391. 
41. Lenert L, Sundwall DN. Public health surveillance and 
meaningful use regulations: a crisis of opportunity. Am 
J Public Health 2012;102(3):e1-7. DOI: 
10.2105/AJPH.2011.300542. 
42. Dixon BE, Kharrazi H, Lehmann HP. Public Health 
and Epidemiology Informatics: Recent Research and 
Trends in the United States. Yearb Med Inform 
2015;10(1):199-206. DOI: 10.15265/IY-2015-012. 
43. Chiolero A, Buckeridge D. Glossary for public health 
surveillance in the age of data science. J Epidemiol 
Community Health. 2020:jech-2018-211654. DOI: 
10.1136/jech-2018-211654. 
44. Kasthurirathne SN, Ho YA, Dixon BE. Public Health 
Analytics and Big Data. In: Magnuson JA, Dixon BE, 
editors. Public Health Informatics and Information 
Systems. Cham: Springer International Publishing; 
2020:203-219. 
45. Carney TJ, Weber DJ. Public Health Intelligence: 
Learning from the Ebola crisis. Am J Public Health 
2015;105(9):1740-1744. DOI: 
10.2105/AJPH.2015.302771. 
46. McFarlane TD, Dixon BE, Grannis SJ, Gibson PJ. 
Public health informatics in local and state health 
agencies: an update from the Public Health Workforce 
Interests and Needs Survey. J Public Health Manag 
Pract 2019;25:S67-S77. DOI: 
10.1097/PHH.0000000000000918. 
47. Dixon BE, Caine VA, Halverson PK. Deficient 
response to COVID-19 makes the case for evolving 
the public health system. Am J Prev Med 
2020;59(6):887-891DOI: 
10.1016/j.amepre.2020.07.024. 
48. Bedford J, Farrar J, Ihekweazu C, et al. A new twenty-
first century science for effective epidemic response. 
Nature 2019;575(7781):130-136. DOI: 
10.1038/s41586-019-1717-y. 
49. Mavragani A. Infodemiology and infoveillance: 
Scoping review. J Med Internet Res 
2020;22(4):e16206. DOI: 10.2196/16206.  
50. Eysenbach G. Infodemiology and infoveillance: 
framework for an emerging set of public health 
informatics methods to analyze search, communication 
and publication behavior on the Internet. J Med 
Internet Res 2009;11(1):e11. DOI: 10.2196/jmir.1157. 
51. Rovetta A, Bhagavathula AS. COVID-19-Related web 
search behaviors and infodemic attitudes in Italy: 
Infodemiological tudy. JMIR Public Health Surveill. 
2020;6(2):e19374. DOI: 10.2196/19374. 
52. Martin EG, Helbig N, Shah NR. Liberating data to 
transform health care: New York’s open data 
experience. JAMA 2014;311(24):2481-2482. DOI: 
10.1001/jama.2014.4610. 
53. Martin EG, Law J, Ran W, Helbig N, Birkhead GS. 
Evaluating the quality and usability of open data for 
public health research: a systematic review of data 
offerings on 3 open data platforms. J Public Health 
Manag Prac 2017;23(4):e5-e13. DOI: 
10.1097/phh.0000000000000388. 
54. Mensah E, Goderre JL. Data Sources and Data Tools: 
Preparing for the Open Data Ecosystem. In: Magnuson 
JA, Dixon BE, editors. Public Health Informatics and 
Information Systems. Cham: Springer International 
Publishing; 2020:105-127. 
 
 
 
 
 
